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TABLE IIT. Species Speciticity of Rubbit and
Human Sera us Sourees of Tnhibitor rs (7 1-Ester-
ase Prepared from Rabbit or Human Serum.”

(" 1-E~ferase  Inhibitor titer,

[nhibitor souree

SOUTEee units ml
Rabbit serum Rabhit 2.0
" h Human S0
Humian 7 Rabhit 5.0
" Human Ty

* Faeh serumn was assaved against equivalent

amounts of rabbit and human 7 lT-esterase under
the wsual condifions,

rabbit ("1 by the same procedure used for
human (“1(0.7). The inhibitory activity of
rabbit and human sera os. rabbit and human
("l-esterase was then compared (Table TIT).
Rabbit serum was acain found to have a
Tower titer of inhibitor than human serum
even when tested against rabbit esterage. Tt
was concluded, therefore, that at least with
respect to these two species, no marked spe-
cles specificity existed in the interaction of
(1-vsteraze and serum inhibitor,

Discussion and Sunimary,  An assay is de-
scribed for measurement of a serum inhibitor
of an esterase derived from preparations of the
first component of complement (C'[-esterase).
Esterolysis of N-acetyl-L-tyrosine ethyl ester
by (“t-esterase is inhibited instantaneously
and stoichiometrically by {resh human serum.
Units of ("l-esterase and of serum inhibitor
are defined.  The inhibitor in human serum
ix stable at 45 for at least 4 months, at 377
for at least 24 hr. and at 48" for at least 30
min. It iz completely inactivated during 30
min. incubation at 60- and is labile at 0" at
pH values below 6. The inhibitor is inacti-
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vated at =3 in the presence of methanol con-
centrations of 1577 or greater but is recovered
quantitatively in a 4077 ammonium sulfate
supernatant fraction. These data are being
applied to purification of the inhibitor from
human serum.  Purification procedures and
properties of the puritied inhibitor will he re-
ported elsewhere.

Monkey and guinea pig sera inhibit human
(" l-esterase to about the same extent as hu-
man serum, while rabbit serum is about one-
third as active.  No marked species specificity
exists in the interaction of inhibitor in human
or rabbit serum with human or rabbit (7V1-
esteraze.  These observations are heing em-
ploved on possible role of inhibitor in experi-
mental hypersensitivity.
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A virus strain (Utrecht) was isolated from
a fatal case of hepatitis contagiosa canis
(HCC) in trypsinized dog kidney cell culture.
Inclusions as described by Leader(1) were
found in nuclei of these cells when stained
with hematoxylin and eosin.  Tn cross com-

plement-fixation tests with a reference dog
serum* and a reference virus strain.t the iso-
* Obtained from Dr. T, Kunst, criginally received
from Prof. Hjarre (Stockholm).
i Received through courtesy of Dr. J. H. Gillespic,
Cornell University, Tthaca, N. Y.
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lated virus was identified as a strain of hepa-
titis contagiosa canis (HCC) virus. A mi-
croscopic comparison of the intranuclear in-
clusions in dog kidney cells and similar inclu-
sions found in adenovirus infections of our
human epithelial cell lines revealed so strik-
ing a resemblance that further investigation
into the relationship of the Utrecht or other
HCC virus strains and the adenovirus group
seemed indicated. The characteristics of the
adenovirus group(2) are: 1. Cytopathogeni-
city for susceptible tissue culture cells. 2. Non-
pathogenicity for the usual laboratory ani-
mals. 3. A complement-fixing antigen com-
mon to all members. 4. Resistance to ethyl
ether. HCC virus was tested regarding these
4 points.

Materials and methods. Virus. Two
strains of HCC virus were obtained, one tis-
sue culture adaptedt and the other as virulent
dog liver.t Strain Utrecht was isolated in dog
kidney cell culture in our laboratory. Tissue
culture. Trypsin dispersed dog kidney cells
were prepared according to a modification of
the method described by Youngner(3) and
grown in a medium consisting of Hanks’ bal-
anced salt solution with 0.5% lactalbumin
hydrolysate and 5% calf serum. Cells were
maintained in medium 199 with 5% calf se-
rum. Sometimes second passage cells were
used. T;-cells(4) were grown and maintained
in the same media. Complement fixation.
Quantitative complement-fixation tests were
performed in plates. Two hemolytic units of
complement were used. The mixtures were
incubated overnight at 4°C.

Results. 1. The cytopathogenic effect of
HCC virus strain Utrecht in dog kidney cells
consists in a rounding of cells, which become
highly refractile. Sometimes characteristic
grapelike clusters of rounded cells are formed.
Finally the cells detach from the glass. With
the adapted strain, the CPE of undiluted virus
usually is completed within 2 to 3 days,
whereas the incubation period increases with
dilution of the infecting virus. After fixation
with Bouin’s fluid and staining with hema-
toxylin and eosin, the first changes in the

t Received from Dr. O. Bosgri, Philips-Roxane,
Weesp, and Dr. G. M. van Waveren, Rijksserum
Inrighting? Rotterdam,
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nuclei seem to be one or more small finely
granular eosinophilic masses surrounded by a
clear zone. More nuclei contain one large
granular eosinophilic mass, separated from
the nuclear membrane by a clear zone. Often
this zone is subdivided into compartments by
radiating lines. The nucleoli are pushed
towards the nuclear membrane or incorporated
in the central mass. In the latter case they
are surrounded by a clear halo. In later
stages they are no longer recognizable. Some-
times the affected nuclei are enlarged.

These findings agree exactly with those de-
scribed by Boyer(3) for adenovirus type 3
and 4 in HeLa cells and found with our adeno-
virus strains of type 3, 4 and 7 in the human
kidney cell line T;. The only difference is
that HCC virus seems not to produce crystal-
like structures.

2. As is known from experimental evidence
(6,7) the HCC virus is not infectious for
guinea pigs, rats, mice, baby mice, rabbits and
chick embryos. In our experience, the
Utrecht strain is somewhat toxic for suckling
mice: we could not pass the virus, nor could
we find histological reactions indicating an in-
fection. The chorioallantoic of 10-day-old
duck embryos was not susceptible either. The
only naturally susceptible animals seem to be
dogs and foxes(8).

3. In preliminary experiment, an antigen
was prepared from virulent dog liver accord-
ing to directions of Mansi(9). Human sera
were selected regarding presence or absence
of complement-fixing antibodies for adeno-
virus antigen. The antigen we used is made
from adenovirus type 1 and 5 grown in T,
cells. The results are shown in Table I. All
sera positive with adenovirus antigen react
with HCC liver antigen too. ‘

After these promising results, antigens were
made from 3 strains grown in dog kidney cell
culture. Strain Rotterdam was received as a
virulent dog liver suspension and passed once
in tissue culture; strain Ithaca was received in
its 119th dog kidney passage. The antigens
were heated for one hour at 56°C. Dr. van
der Veen (Tilburg) tested these antigens with
paired sera from patients with adenovirus in-
fections in complement fixation. The type iso-
lated from their throat washings is indicated
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TABLE I. Comparison of C.F. Titers in Human
Sera Tested with Adenovirus and HCC Liver An-

tigen.
Complement fixation titer
Adenovirus  HCC liver
Serum No. antigen antigen

902 32 8
943 128 32
964 32 8
970 32 8
985 64 32
930 <4 <4
944 <4 <4
951 <4 <4
963 <4 <4
1000 <4 <4

Titers expressed as reciprocal of highest dilution
giving ecomplete fixation.

in the Table. Human control sera from cases
of nonadenovirus infections were included.
Table IT shows the results of complement fixa-
tion tests carried out with HCC antigens and
the adenovirus antigen made from adenovirus
type 4 grown in HeLa cells. All sera show an
almost equal rise in complement-fixing anti-
bodies, whether they were tested with the
known adenovirus antigen or each of the HCC
antigens. As the sera were derived from pa-
tients infected with various adenovirus types,
the HCC strains and the adenovirus types
share a common C.F. antigen.

4. After treatment with 209% ethyl ether
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during 18 hours at 4°C, a virus suspension of
strain Utrecht had the same infectious titer
as the untreated control (107%).

Discussion. From these results, it seems
justified to consider the virus of infectious
canine hepatitis as a member of the adeno-
virus group.

In some of the clinical manifestations, in-
fectious canine hepatitis also resembles adeno-
virus infections in man. Many exposed dogs
suffer from conjunctivitis, fiery redness of the
mucous membranes of the oral cavity and
tonsillitis. Many show a transient corneal
opacity of one or both eyes(10,11). A similar
transient keratoconjunctivitis is described for
adenovirus type 3(12). A keratoconjuncti-
vitis of longer duration is observed in persons
infected with adenovirus type 8(13). The
association of adenoviruses with pharyngo-
conjunctival fever is well known(2). On the
other hand, symptoms of the respiratory sys-
tem are rare in dogs with infectious hepatitis.
Adenoviruses in man do not show a tropism
for endothelial and liver cells, as is character-
istic for Rubarth’s disease(10) nor is a hu-
man liver disease known with similar intra-
nuclear inclusions. Lethality of human
adenovirus infections is extremely low.

With respect to its tendency for persistence

TABLE II. Complement Fixation Titer of Sera from Patients with Adenovirus and Other In-

feetions.
- Antigens ~
Hepatitis contagiosa eanis
Serum  TIsolated type  Adeno- ~ Control
patient No. adenovirus virus Utreeht Rotterdam  Ithaca dog kidney
1 A* 3 5 5 10 5 0t
C 20 40 40 40 0
2 A 4 5 10 10 10 ND
C 40 40 80 40 0
3 A 4 10 10 10 5 0
C 1280 320 640 1280 0
4 A 7 0 5 5 5 0
C 40 40 40 40 0
5 A 14 10 10 10 20 0
C 80 40 80 80 0
6 A Control 0 0 0 0 0
C 0 0 0 0 0
7A Control 0 10 10 10 0
C (Influenza A) 0 10 10 10 0

* A — acute phase serum. C — convalescent phase serum.

t 0 = < 1:5; ND = not dore.

Titers expressed as reciprocal of highest dilution giving complete fixation,

Test by Dr. J. van der Veen.
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after infection, HCC virus behaves as a mem-
ber of the adenovirus group. The virus can
be excreted with the urine for as long as 271
days(11). The virus was “unmasked” in
noninoculated dog kidney cell cultures derived
from a dog 3 months after recovery from an
infection(14). In the same way, adenovirus
was detected in cultures made from human
adenoid tissue.

As far as we know, HCC virus is not patho-
genic for man. The claim of inapparent hu-
man infections made by some authors(13)
was based on the finding of C.F. antibodies in
human sera. This should be reviewed in the
light of the relationship between HCC strains
and adenoviruses.

It is not yet known if the virus of infec-
tious canine hepatitis is a new member of the
adenovirus group or related to one of the hu-
man or simian types. Dr. van der Veen in-
formed us that the prototype adenovirus
strains of types 1-17 could not be neutralized
by our guinea pig antiserum to the Utrecht
strain of HCC virus at a serum dilution of
1:4. This serum had a neutralizing titer of
1:320 for the homologous strain. Typing ex-
periments are in progress and will be pub-
lished. The host range and virulence of HCC
virus points to a separate position among the
members of the adenovirus group. Future ex-
perience will show whether the animal host
range is appropriate for the further division
of adenoviruses into human, simian and ca-
nine subgroups.

Human Blood Group Substance B and Escherichia coli 086.

Broop Group SUBSTANCE B aND E. coli 086

Summary. 1) The virus of infectious canine
hepatitis was shown to share the 4 main prop-
erties of the adenovirus group, including com-
mon complement-fixing antigen. 2) The re-
lationship between the disease of the dog and
human adenovirus infections is discussed.
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Many investigators have considered selec-
tive influences of ABO blood groups on dis-
ease conditions. A marked selection against
heterozygous fetuses and infants occurs, for
example, when the mother is group O and the
father is group A or group B(1). Moreover,
Race and Sanger(2) have postulated that it
is unlikely that the relationship between blood

groups and disease would work only through
maternal-foetal incompatibilities. A signifi-
cant association has been found between the
ABO groups and duodenal ulcer, carcinoma of
stomach. and diabetes mellitus(3). Also, in
infectious diseases, individuals of blood group
B appear to possess a slightly greater degree
of natural resistance to poliomyelitis(4).



